Altered functional efficacy of hippocampal interneuron during epileptogenesis following febrile seizures.
Febrile seizure (FS) is the most common seizure type in infants and young children. FS may induce functional changes in the hippocampal circuitries. Abnormality of excitatory and inhibitory neurotransmissions was previously related to wide-spread seizure attack in the hippocampus following recurrent seizure onset. To clarify the involvement of expressional changes and functional alterations of hippocampal interneurons with epileptogenesis following FS, we investigated long-term effects following recurrent seizure in a hyperthermia-induced seizure animal model. At 12 weeks following FS, the recurrent seizure time period, local field potentials (LFP) revealed high amplitude potential and a sharp wave characteristic of epilepsy. Mossy fiber reorganization in the hippocampus was also detected as abnormal synaptic connection at 8 weeks. Calretinin (CR) -positive interneurons were transiently enhanced during epileptogenic period at 7-9 weeks after FS in the CA1 and DG region and it is double labeled with VGLUT-1. However, although GABAA-α1 immunoreactivities were un-changed as similar to control hippocampus at 7-9 weeks after seizure onset, its expression was significantly enhanced at 4 weeks and 12 weeks and it is colocalized with GABA. Furthermore, the field excitatory postsynaptic potential (fEPSP) and the paired-pulse responses including population spike (PS) latency, excitability ratio and PS2/PS1 ratio were markedly altered in the CA1 and DG region at 12 weeks after FS. Therefore, our findings in present study indicate that these time-dependent changes may be based on the persistent alterations of hippocampal neuronal circuits in balance between excitatory and inhibitory responses, and may lead to the epileptogenesis and spread of seizure activity following FS.